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General Instructions

o Reading Time - 5 minutes
o Working Time - 3 hours

o Write using a blue or black pen. Black
pen is preferred

o Board approved calculators may be used

o A table of standard integrals is provided
at the back of this paper.

o Show all necessary working in
Questions 11-16

I

Total marks (100)
Total marks (10)
o Attempt Questions 1-10

o Answer on the Multiple Choice
answer sheet provided.

o Allow about 15 minutes for this
section,

Total marks (90)
o Attempt questions 11—~ 16

o Answer on the blank paper
provided, unless otherwise
instructed.

o Start a new page for each
question.

o All necessary working should be
shown for every question.

o Allow about 2 hours 45 minutes
for this section.
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STANDARD INTEGRALS
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e”‘ dx = le""" a#0
o

1
sinaxdx =——-cosax, a#0

J cosavdy = %sin ax, a#0

2 1
] secaxdx = ;ranu,\', a#0

i
secax tanaxdy = Zscca.\', a=0

[, _yx
" 7d\ =-tan ]Z’ a#0
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L X i
J _AJI\ = &8in 1‘7. a>0, —a<x<a
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NOTE : Inx=log,~, x>0
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: . 1. An angle measuring 4° 20’ is converted to radians. The answer written in scientific
Multiple Choice Answer Sheet & &

notation correct to 2 significant figures is:

Name L. (A) 0.076 (B)  7.6x10

3 -2
Completely fill the response oval representing the most correct answer. © 75.6x10 ()  76x10

. AO BO cO DO 2. For the function f(x) =ax’ +bx +c sketched below, which of the following
2 AO BO c¢cO DO statements is true?
} I
3. AO BO cO DO a
4. A O BO cO DO

5. AO BO CcO DO

6. AO BO cO DO \/

7. AO BO cO poO

A\ 4
B

(A) a>0,c>0and b* —dac=0
1. AO BO cO DO

B) a>0,c>0and b*—4ac>0
(C) a>0,c<0and b*~4ac<0

D a>0,c>0and b*~4ac<0

4.56+1.78
3. The value of —————— is closest to:
+/3.09-2.05
(A) 10 B) 6
© 4 o 9

17 3
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4,

Examine the features of the graph of f(x) supplied.
v o4 1)
4

3

-4 -3 -2 1 1] 2 3 4
\/ §
-1

Which of the graphs below best represents f*(x)?

(A) y ®)

<

)
0

£X

4 -3 1 2 3 4x "

-4
© y : D)

4
3
2

4 3 2 1 3 4 X -4

4
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5. The line { passes through the point P(2,6) and has a gradient of —% .

The equation of £ is written in general form as:

(4)  3y=20—x ®) y=—§x+6§
©  x+3y-16=0 ©) x+3y-20=0

6. In a standard deck of cards there are 26 red cards and 26 black cards. If 3 cards are
chosen at random from the deck, without replacement, the likelihood that they are all
black is:

3 1 2 3
- c = D
52 8 © 17 D) 140608

7. The lines 9x—2y +20 =0 and 3x+ y —10 = Ointersect at point A which is on the

y -axis. The coordinates of A are:

&) (0,10 B O-100 (€ (10,00 (D) (?%,0)

8. Solving the equation 3** —10(3%) +9 = 0 gives 2 solutions for x . Which pair of

solutions below is correct?
A) x=lorx=0 . (B) x=log,30r x=1log,1

© x=0o0rx=2 (D) x=log,%0r x=log,1
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10.

To find the area enclosed by the curve y = 4x(x —1)(x—2)and the x - axis we
would need to use which integral?

(8x(x-1)(x—2))dx

—_—

®)

®) (4x(x~1)(x ~2) )iy

N ©

2
©  2f@xE-ne-2)kx

[(@x(x-1)(x—2))ix

+

D)

J.(4x(x —D(x— 2))&‘

A curve f(x)is known to have gradient function f'(x)= sin® xcosx.

It is also known that this curve passes through the point (12[« ,l) .

Using the fact that % (sin3 x) =3sin? xcos x, identify the correct equation for this

curve:
(A) y=sin’ xcos® x (B) y=3sin*x-2
' 2 1 1 2
C =i’ x4~ D) y=—isin’x+
© y=gsmixtg ™ ¥ S X+

End of Section I
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Section IT

Total marks (90)
Attempt Questions 11-16
Allow about 2 hours 45 minutes for this section

Answer all questions, starting each question on a new sheet of paper with your name and
question number at the top of the page. Do not write on the back of sheets.

Question 11 (15 marks) Use a Separate Sheet of paper

a)

b)

c)

4

g)

For the series 5, -1, -7,...
i) Which term will be equal to -61?

i) Find the sum of the first 20 terms.

3x _ 5x+19
x+2 x*+5x+6

Simplify

Solve 6x* +x=2

Find the point on the curve y = 5x* —4x + 1 where the gradient of the tangent
equals 6.

Given that (2 ++/48 X3«/E +/75 )= a3 +b , find the values of @ and b.

Differentiate with respect to x:
i) 3x’ sinx

ii) log, (x* -1)

1
Bvalate | (3x+4)’dx
-1

End of Question 11

Marks
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Question 12

(15 Marks) Use a Separate Sheet of paper

a) The graph below shows the function f(x) for the region x < 0.

i)

ii)

Given that 7'(x) is the odd function f(x) = x* —x, sketch f(x)for
the region —2<x<2.

Hence or otherwise, state how many turning points f'(x) has.

AY

2

-1

b) In the diagram below, A(1,5), B(—1,3),C(4,3) and D(2,1) form a quadrilateral.

i)
ii)

iii)

iv)

Show that AC || BD.
Given that 4B || CD, prove that ABAE = ACDF.
Given that the AD has equation 4x+ y—9 =0, calculate the length of

interval BE.
Evaluate the area of ABCD.

NOT TO SCALE

Marks

[ S

2012 Trial HSC Examination

Mathematics

c)

4

COB s a sector in a circle with centre O, and radius 10cm.
The length of arc CBis 77 cm.

71 cm NOT TO SCALE

10 cm

o

Calculate the exact area of sector COB,

5
2
For the expression Z n"+3

n=l1
i} Express it as a series.

ity  Ewvaluate the expression.

End of Question 12

Marks




2012 T rial HSC Examination

Mathematics

Question 13 (15 Marks)

a)

b)

©)

Use a Separate Sheet of paper

A point P(x, y) moves such that it is always 3 units away from the point (1, 4).
Describe the locus of P and state its equation.

The diagram below shows two spinners.

1* Spinner 2" Spinner

Each of the three outcomes on the first spinner are equally likely.
On the second spinner there are 12 equally likely sectors for the arrow to
land on with four possible outcomes.

In a game, both spinners are spun simultaneously,
The players score is the sum of the two numbers that the spinners land on.

In the diagram above, the player’s score would be 4 since the first spinner
landed on 1 and the second spinner landed on 3.

A player wins if their score is an odd number greater than 6.

i) Draw a probability tree showing all possible outcomes.

i) What is the probability that a player will win on a single turn?

.

For the curve y=x’ 4—%x2 ~6x+7,

i) Find the stationary points and determine their nature.
if) Find any inflexion points:
if) Sketch the curve showing all important features.
End of Question 13

10

Marks

2
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Question 14 (15 Marks) Use a Separate Sheet of paper

a) Anthony, Bethany and Carl decided to meet for lunch at Betﬁany’s house.

Carl’s house (C) is situated on a bearing of 046°T from Anthony’s house (A).

From Bethany’s house (B), the bearing to Carl’s house is 341°T".

NOT TO SCALE

510 m

620 m

The distance from Anthony’s house to Bethany’s is 620 m.
The distance from Anthony’s house to Carl’s is 510 m.

i) What is the bearing to the nearest minute of Bethany’s house from
Anthony’s?
ii) Use the Cosine Rule to show that the distance from Carl’s house to

Bethany’s is given by:

BC = /644500 — 632400 cos 66°48' metres.

b) The quadratic function 2x* —x—15 has roots oz and g.
. . 1 1
i) Find the value of — +-—
o

ii) Express the quadratic function in the form Px(x-2)+0O(x-2)+R.

11

Marks
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1
c) For the curve y =—:
X
NOT TO SCALE
T —3
5 6 7 X

i)  Use the Trapezoidal Rule with five function values to approximate the area
bounded by the curve, the x —axis and the lines x=2and x=6.

t1
ii)  Calculate the same area by evaluating I; dx .
2

iiiy  Explain the difference between your answers to part i) and part ii).

iv)  The area above has been revolved about the x —axis. Evaluate the exact volume
of the solid formed by this revolution.

End of Question 14

12

Marks
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Question 15 (15 Marks) Use a Separate Sheet of paper

a)

b)

d

The closure of several manufacturing businesses in a small town has caused the
town’s population (P) to decline over the last decade. At the start of 2002 the
population was 15 000. At the start of 2012 it was estimated to be 9 500.

Assume that the population (P) decay is proportional to P, so that % =—kP,
where kis a positive constant and (Z) is the time in years.

i) Show that P =15000e™ satisfies the differential equation.

i) Find the value of k correct to 4 decimal places.

iii)  If the population continues to decrease at the same rate, in what year

will the population drop to 5 0007

Mr and Mrs Kelly are buying their first home. They have chosen a house
valued at $345 000. After paying a 10% deposit they need to borrow $310 500
from a bank to pay for the house.

The interest rate charged by their bank is 6.6% per annum, compounded
monthly over a 20 year term. Let 4, be the balance owing on the loan after

nmonths. Let the monthly repayments be A4.
i) Find an expression for 4, .

i) Show that the monthly repayments are calculated using the formula:

_ 0.0055(1.0055)**° x 310500
(1.0055)*° —1

iif) ~ What is the total amount that the Kellys will pay for their house?

i) Show that log,[(x—1)(x +4)]= I“(X;)h‘:;“("ii)
i) State the domain for the function f(x)=1log, [(x ~D(x+4)].

Solve the equation cosx = J3sinx for —w<x<mr.

End of Question 15

13

Marks
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Question 16 (15 Marks) Use a Separate Sheet of paper Marks
a) A water overflow channel is to be dug next to a dam. -

The base of the channel is to be 1.2 metres wide and 15 metres long.
The channel is dug such that the left and right sides are on an angle of 8 with
the horizontal. The cross-sectional view of the channel is a trapezium with two

sides of length 0.6 m.

The diagram below shows a cross-sectional view of the channel.

__________________ NOT TO SCALE

06m

1.2m
i) Find an expression for 4 in terms of 4. 1
i) Show that the volume of the channel is given by 2

V =5.4(2sin @ +sinHcos &) cubic metres

iii)  Find the value of the angle @ so that the volume of the channel is a 4
maximum. Give your answer correct to the nearest minute.

b) A rock is dropped from the window of a building. The window is 100 metres
above ground level. The acceleration of the rock is approximately -9.8m/s at

any time.

i) Let ground level be the origin and derive equations for velocity and 2
displacement.

i) How long will it take for the rock to hit the ground? 1

iii) At what speed will the rock hit the ground? 1

14
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Marks

c) In A4ABC, BM bisects ZABC .

PC || BM.

p
NOT TO SCALE
B
" A :
M
i) Prove that ABPC is isosceles with BP = BC. 2
if) Hence show that AM = B4
MC  BC 2

End of Examination

15




WE STERN RE GI ON Trial HSC Examination —Mathemati‘cs 2012

Multiple Choice Answers

2012 AO BO cO bp@
TRIAL HSC AO B® CO DO
EXAMINATION AO B® CcO DO

AO B® CcO DO
AO BO cO npe
AO BO c&® DO
A@® BO cO DO
AO BO C@ DO
AO BO cO D@
AO BO ¢cO pe@

Mathematics

X2 Ny AW N

,_.
4

SOLUTIONS
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Part

Solution

Marks

Comment

a)

i)

T, =a+@n-1d
-61=5-6(n-1)
—-6l=5-6n+6
—6l=11-6n
—-72=-6n
n=12

if)

s, =§(2a+(n—l)d)

Syy = 329(10 +19(=6))

=-1040

b)

3x 5x+19

3x(x+3)

5x+19

T @t )E+3) (4 2)(x43)
5x+19

3x? +9x

TG (x+3) (x+2)(x+3)
_ 3x* +9x-5x-19

(x+2)(x+3)
_ 3xt +4x-19
T (x+2)(x+3)

5x+19

©)

6x2+x-2=0
(6x +4)(6x—3) -0
6

2(3x+2)32x-1) _

— =
Bx+2)(2x-D=0
3x+2=0
Ix=-2

2

xX=——

3

0

or

2x—1=0
2x=1

[SAC

Factorised
correctly.

2 correct
solutions

Question 11 | Trial HSC Examination - Mathematics 2012
Part | Solution Marks | Comment
d y=5x"~dx+1
y'=10x—4
The gradient of the tangent is 6 when y’= 6 .
10x—4=6 1 Lety'=6
10x =10
x=1
When x =1, y=5(1) —4(1)-+-1
=2 1 2 correct
.. The point where the gradient is 6, is (1,2) coordinates
©) | (2448312 +75)= 612 + 2475 +3J576 +/3600 | 1
' =1243 +10V3 +3x 24+ 60
=223 +132 1
na=22,b=132
B i)
let # =3x> let v=sinx 1
u'=6x V= cosx
Y'=vu+tuwn
i(3x2 sinx)=6xsinx+3x2 oS x 1
dx .
=3x(2sinx+xcos x)
i)
d 2x 1
—llog, (x* =D}=
= log, ( -1)=
g) L 'at 1
€= Brrd)
’ 12 4
=$[(3><1+4)“ ~(3x—1+4)“]
1 4 4
=—[(7"-1
50 1)
= i(2400)
12
=200 1

/15
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Part

Solution

Marks

Comment

Question 12 | Trial HSC Examination - Mathematics 2012
Part | Solution Marks | Comment
a) i) 1
2
1
2 1 1 2
B
f -2 |
if) Since f(x)has 2 turning points, and is cubic, f'(x)will be 1
quadratic and have 1 turning point.
b) . _3-5 2 2 1
D) e = 4-1 3 gradients
. 1-3 Z—m lforl .
=T 173 Ac le[:qua an
Since AC and BD have equal gradients, they are parallel.
s . . o 3 Or any
ii) ABCD 1is a parallelogram (2 pairs of opposite sides are correct
parallel) alternate
.. AB = CD (opposite sides in parallelograms are equal in solution
length) . 1 for each
£BAE = ZCDF (alternate angles on parallel lines 4B and reason
CD)
£BEA = ZCFD =90° (given)
. ABAE = ACFD (RHS)
iii)d=|axl+byl+c[ 1
a® +b?
_14ED+13) -9
v4?+1?
L0
177 !
10417

= units
17

b)

iv) The area of parallelogram ABCD is equal to twice the atea of
AABD i

iy = /(2—1)2 +(1-5)

=+1+16
=17
AreadBCD =2x%xAD><BE
:ﬁxloJﬁ
17

=10 square units

©)

I=r6
7w =100
p=1Z
10
Arca=lr29
2
1 Tz

=—x10% x—

2
= 357 square units

4

i)in2+3=(12+3)+(22+3)+(3z+3)+(42+3)+(52+3)

=t

=4+7+12+19+28
i) 70

15
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Part | Solution Marks | Comment
a) The locus of point P is a circle with centre (1,4) and 1
radius 3 units.
Its equation is (x—1)% +(y—4)* =9or 1
In general form x* —2x+y* ~8y+8=0
b) |9
1st Spinner 2nd Spinner  Scare
’ 2 1 layout
MY 4
N2g 6 1 cotrect
1 /42 probabilities
7 shown
113 1 3
412 .
712 3 5 1 accurate
2, ¥z, 7 sample
space
211
112 7 8
41 ! 4
3 342 4 6
a2
8
21
7 10
ii) P(odd and >6)=P(7 or 9)
B EWED 2 |1
312 3 12
3
36 1

Question 13 I Trial HSC Examination - Mathematics 2012
Part | Solution Marks | Comment
C) 3 3 2
AY=X 4+—x"—6x+7,
i) 4 2
Stationary points at y’= 0
3x* +3x-6=0 ‘ 1
3t +x-2)=0
x+2)(x-1)=0
x=-2,x=1
When x=-2,y = (~2)° + % (-2)? ~6(=2)+7
=17
3 1
When x=1,y =1 +5(l)—6(1)+7
=31
Look at y*’ to determine nature of stationary points.
YW=06x+3
When x=-2,y"=6(-2)+3
<0 .. maximum turning point 1
When x'=1, "= 6(1) +3
> 0 .".minimum turning point.
Therefore there are stationary points at (-2, 17) local
maximum and (1, 31) local minimum.
ii) Possible inflexions when y”=0
Let 6x+3=0
6x=-3
1
X=—=
2 .
| Test for concavity change either side of possible 1 testing
inflexion. . concavity
When x=0,)"=6(0)+3 change
>0
3 3
When x=—=,y"=6(—>)+3
R Ak,
<0

Therefore concavity changes and we have an inflexion

. 1
oint at x = ——
P 2
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Part | Solution Marks | Comment
c) ii) continued
1 1 3.1 1
When x=~=,p=(—=)" +=(-=2)* —6(—-=)+7
=)+ () —6(-)
= 10l
4
. . 1. .1
So inflexion at (——,10-) 1 correct
24 coordinates
if)
1 inflexion
1 turning
points

y-intercept
at7

/15

Quiestion 14 | Trial HSC Examination - Mathematics 2012
Part | Solution Marks | Comment
a) |0
1 for angle C
sin B sin 65° 1 1 for angle
510 620 BorA
H o
sin B = 510x 3093
B=sin"![ 5105053
620
~ 48_012I one onon 1 1 for correct
Bearing of B from A = 90°+22°48 bearing
=112%48’

if) BC* =510% +620% —2x 510x 620 cos 66°48'
= 260100+ 384400 — 632400 cos 66°48'
= 644500 — 632400 cos 66°48'

. BC = /644500 — 632400 cos 66°48' metres
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Part

Solution

Marks

Comment

b)

1 1 _0:2—(~ﬁ2

Vst —=

al ﬂz

i) 2x? —x

S P=2

aZﬂZ
_(@+f)*-208
(ap)’

—15=Px(x-2)+O(x—2)+R

=Px®—2Px+Qx—-20+R
=Px*+(Q-2P)x-20+R
o))

Q-2P=-1 2
—20+R=-15 3)

Sub (1) into (2) :
0-22)=-1
Q-4=-1

0=3

Q)

Sub (4) into (3)

—23)+R

=15

—6+R=-15

R=-9

S2xt —x—=15=2x(x—2)+3(x—2) -9

Question 14 | Trial HSC Examination - Mathematics 2012
Part | Solution : Marks | Comment
c) 6
) jldle(l+2[l+l+lj+l 1
5% 282 3 4 5) 6
-8 1
60
=~ 1.1167 square units
61 6
i) [—dx=[inx]
2% 2
=ln6-In2
=In3
~1.,0986 square units 1
iii) The function is concave up between x =2 and x =6, 1
so Trapezoidal Rule will over estimate.
£ 1
W=z j i
5%
1 6 .
= 7| —— 1
X1z
1 1
=7 ———| ——
6 2
- 1
= —cubic units
3.
/15
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Part | Solution Marks | Comment
a)

i) Substituting P =15000e* into the differential equation ‘;—1: =—kP

gives:
LHS= ap
dt

d -
=—(15000
—; (15000e )

= —J15000e™

=—kP

=RHS
And, when ¢ =0, P =15000e° =15000
if) P =15000¢"
9500 = 15000~
o-tor _ 9500

15000

10k =1n[ 2390
15000
m( 9500

k= —%00] =0.04567584

~ 0.0457
ity P =15000e%"
5000 = 15000720457
00457 _5_0_0_(_{
15000
)
_\15000
T 04567584

t =24.05years
. The population will drop to 5000 in the year 2026.

Question 15 ] Trial HSC Examination - Mathematics 2012
Part | Solution Marks | Comment
b) i)

Ao =0

(1.0055)*°(310500) — M (1+1.0055 + (1.0055) +...+(1.0055)*%) = 0

_ (1.0055)*°(310500)
(1+1.0055 +(1.0055)° +...+ (1.0055)>*%)

The denominator is a geometric series with a =1,7 =1.0055,n = 240,
_a(" -1
r—1

S

"

_((1.0055)* 1)
0.0055

e (1.0055)**°(310500)
a (1.0055)*% -1
T 00055
_ (1.0055)**°(310500) x 0.0055
B (1.0055)°% -1

iif)
M=$2333.32
Total Repayments = 240x 2333.32

=$559996.99
Total Cost = Deposit + repayments = $594496.99

b)

1,)41 =1.0055(310500) — M

4, =(1.0055)*(310500) — (1.0055)M — M

4, = (1.0055)* (310500) — (1.0055)* M ~ (1.0055)M — M

A4, =(1.0055)" (310500) — M (1 +1.0055 + (1.0055)* +...-+ (1.0055)"™)

c fy) 1
) log, [(x — D(x+4)] = log, (x— 1) +log, (x + 4)
_ln(:=D) In(x+4) 1
In3 In3
_In(x—1)+In(x+4)
- In3
ii) Domain : all x>1 1
d) cosx =+/3s8inx

1=w/§tanx

1
tanx = —

V3

T Sz

6 6

15
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Question 16 | Trial HSC Examination - Mathematics

2012

Part

Solution

Marks

Comment

Part

Solution

Marks

Comment

a)

i)

h=0.6sin6m

if)

Area of trapezium = %h(a +b)

where a=1.2,b=12+1.2cos#,h=0.6sind

4 =%(O.6sinc9)(1.2+1.2+1.2005 &)

=(0.6sin8)(1.2+0.6cos F)
=0.65in £(0.6)(2 + cos 8)
=0.36(2sin & +sin H cos §)

V' =15%0.36(2sin 6 +sin & cos 0)
=5.4(2sin & +sin & cos &)

iif) Stationary points at V’=0

V'=5.4(2cos A +2cos* 6 —1)
Let 2cos?@+2cos@—-1=0

— 24,22 —4(2)(-1)

cosf =

cosf =

—1-43 —1+43
2

or cosf=
2

No solutions & = 68°32'

(For the situation, 0°< & <90°)

Check that this is a maximum turning point.
V"= 5.4(-2sin@—4cos fsin §)

When

0=68°32",4"= 5.4(— 2sin 68°32'4sin 68°32'cos 68"32')

<0.. maximum
The volume is a maximum when 6 = 68°32'..

b)

i) .
¥=-98 )
x=-98t+C

When 1=0,x=0..C=0

X =-9.8¢

x=-49%+C

When £ =0,x=100..C =100
x=-4.9% +100

b)

ii) When the rock hits ground displacement will be zero.
—-4.91* +100=0 '
12 = 99.

4.9

100
= I—
4.9
=~ 4.52 seconds
1if)
When 7 =4.52,% =-9.8(4.52)
=44.27 m/s

Ignore
rounding

)

BM || PC (given)

LP = £ABM = @ (corresponding angles on parallel lines)
ZPCB = ZCBM = @ (alternate angles on parallel lines)

.. ABPC is isosceles with BP = BC.

if)
AM
MC

But BP = BC (as shown above)
.AM B4

" MC BC

= % (ratio of intercepts on parallel lines)

15




